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[57] ABSTRACT 

A novel composition and method for increasing the use 
temperature of polyamides based on the incorporation 
of a latent crosslinking agent into the polymer back- 
bone, wherein high temperature performance is 
achieved without sacrificing solubility or processabil- 
ity. 
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HDT, after treatment to 
R 280° C. for IS min., °C. 

(2) 99% — CH 3 , I% — CHi— C=CH 171 

(3) 95% — CH 3 , 5% — CH 2 — C=CH 193 

(4) 90% — CH 3 , 10% — CH 2 — C=CH 200 

(5) 67% — CH 3 , 33% — CH 2 — C=CH 206 



O 

II 

— CH 2 — , — O— , C ,nil 
/ \ 


and R is selected from — CH3 and — CH2C=CH in a 
solvent such as sym tetrachloroethane. 

The propargyl containing aromatic diamines were 
10 prepared by the N,N'-dialkylation of primary aromatic 
diamines. 

EXPERIMENTAL DETAILS 
Preparation of 

15 p,p'-Bis(trifluoroacetamido)diphenylmethane 


The improvement in solvent resistance was proven 
by immersing the polyamide (1) which contained no 
propargyl and (4) which contained 10% propargyl into 
various solvents after treating to 280° C. for 15 minutes. 
The results were as follows: 


TABLE II 



Percent Proparayl in Polymer 

Solvent 

0% 

10 % 

Chloroform 

Soluble 

Swelling of polymer 
only 

Cresol Mixture 

Soluble 

Swelling of polymer 
only 


The reaction of the propargyl group was monitored 
by infrared spectroscopy by following the disappear- 
ance of the — H absorption at 3.1 microns (wave- 

length) or 3025 cm-i (frequency). The exotherms for 
the reaction of the propargyl were also monitored by 
differential scanning calorimetry (DSC). The exotherm 
in the DSC spectrum for propargyl occurred between 
200°-350° C. generally centered at approximately 300° 
C. (maximum rate of reaction). 

The polyamides were all prepared by a conventional 
method where an aromatic diacid chloride of the gen- 
eral formula 


Cl— c— Ar— c— Cl 
where Ar is selected from 


Trifluoroacetic anyhydride (105.0 g, 0.50 mol) was 
slowly added to 40.0 g (0.20 mol) of p,p'-diaminodi- 
phenylmethane in 300 ml of tetrahydrofuran. The reac- 
2Q tion mixture was refluxed 1.5 hours, then the solvent 
was stripped by rotary evaporation. The crude tan solid 
was recrystallized from chloroform/methanol to yield 
77.32 g (99% yield) of the desired product, mp 
229°-230° C. 

25 Preparation of 

N,N'-Bispropargyl-p,p'-bis(trifluOroacetamido)di- 

phenylmethane 

To 3.7 g (0.154 mol) of sodium hydride in 20 ml of 
3Q N,N'-dimethylformamide was added 20.0 g (0.0513 
mol) of the trifluoroacetomide from the previous reac- 
tion. The resulting yellow dianion solution was filtered 
through a glass frit and 24.41 g (0.205 mol) of propargyl 
bromide was added. The reaction mixture was allowed 
35 to stir at room temperature for eight hours. The reac- 
tion mixture was poured into 1 N HCl and the resulting 
oil was extracted with ethyl acetate, dried with MgS04, 
and concentrated. Flash chromatography gave 20.08 g 
(84% yield) of the desired product mp 153°-155° C. 

^ Preparation of 

N,N'-Bispropargyl-p,p'-diaminodiphenylmethane 

Powdered potassium hydroxide (0.93 g, 0.0166 mol) 
was added to a slurry of 1.94 g (0.004 mol) of N,N'-bis- 
45 propargyl-p,p'-bis(trifluoroacetamido)diphenylmethane 
in 100 ml of 95% ethanol. This solution was stirred at 
room temperature for one hour, then poured into cold 
water causing the crude product to precipitate. This 
material was recrystallized from 95% ethanol to give 
50 1.05 g (92% yield) of the bispropargyl compound, mp 
107°-108° C. 



amine of the general formula 



where X is selected from 


Typical Procedure for Polymerizing a 
Bisproparyldiamine with a Diacid Chloride 

Appropriate molar portions (0.02 mol total) of di- 
amines were weighed into a 50 ml resin kettle and dis- 
solved in 20-25 ml of dry CHCI3 (distilled from CaH2 
after initial washing with H2O to remove EtOH^ stabi- 
lizer). Dry, powdered Ca (0.08 mol) was then added, 
and the reaction mixture stirred to achieve a homogene- 
ous slurry. To the vigorously stirred suspension was 
added dropwise a solution of 0.02 mol of isophthaloyl 
chloride (ICL) in 10 ml of CHCI3. The reaction mixture 
was cooled with an ice bath to maintain the temperature 
at 25° C. When addition of the ICL was complete, the 
addition funnel was rinsed with 5 ml of CHCI3, which 
was then added to the reaction flask. At this pmint the 
reaction mixture normally had appreciable viscosity. 
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and was allowed to stir at room temperature for 0.5 
hour, heating briefly at reflux (15 min.), and then either 
stirred overnight or worked up immediately if the solu- 
tion was very viscous. In some instances the extended 
reaction period seemed to increase the viscosity of the 5 
solution. 

The polymer was diluted to a volume of 125 ml with 
CHCI 3 and filtered through a coarse-fritted funnel to 
remove most of the CaO. The slightly cloudy filtrate 
was transferred to a separatory funnel and extracted 10 
with dilute HCl, washed with water, dried (MgS 04 ) 
and concentrated to 100 ml. At this point the CHCI 3 
solution was quite viscous and colorless. White, fibrous 
polymer was then obtained by precipitation when the 
solution was poured slowly into either petroleum ether 15 
or hexane in a blender. The polymer was filtered, 
washed with petroleum ether, air dried, and then dried 
in vacuo at 100° C. overnight. 

The above specific examples are considered illustra- 
tive of the invention and there may be modifications and 20 
variations therein that will be apparent to those skilled 
in the art without departing from the spirit and scope of 
the invention as set forth herein. 

What is claimed as new and desired to be secured by 
Letters Patent of the United States is: 25 

1. A solvent stable thermosetting polyamide having 
improved heat distortion temperature characteristics 
and comprising repeating units of the formula: 



wherein R represents a mixture of — CH 3 and — CH- 
2 — C=CH in varying percentages. 

2. The polyamide of claim 1 wherein the percentage 
of — CH 3 ranges from zero to 99% and the percentage 
of — CH 2 — C=CH ranges from 1% to 100%. 

3. The polyamide of claim 1 wherein the percentage 
of repeating units having R representing — CH 3 is 99% 


6 

and the percentage of repeating units having R repre- 
senting — CH 2 — C=CH is 1 %. 

4. The polyamide of claim 1 wherein the percentage 
of repeating units having R representing — CH 3 is 95% 
and the percentage of repeating units having R repre- 
senting — CH 2 — C=CH is 5%. 

5. The polyamide of claim 1 wherein the percentage 
of repeating units having P. representing — CH 3 is 90% 
and the percentage or repeating units having R repre- 
senting — CH 2 — C=CH is 10%. 

6 . The polyamide of claim 1 wherein the percentage 
of repeating units having R representing — CH 3 is 67% 
and the percentage of repeating units having R repre- 
senting — CH 2 — C=CH is 33%. 

7. A process of preparing the polyamide of claim 1 
comprising: 

reacting ( 1 ) a diacid chloride of the formula: 


Cl— C— Ar— C— Cl 

wherein Ar is: 



with ( 2 ) a bis-secondary diamine of the general 
formula: 



R 

I 

N— H 


wherein R represents a mixture of — CH 3 and 
— CH 2 — C=CH in varying percentages. 
***** 
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